WO 2004/019319 Al lllllllllllllllllllllllllllllllllllfll^ 



(74) ftiA: tt$f&%7£XMl*l ■ K/<- h*- SttttP«fl: 

X (IKEUCHI SATO & PARTNER PATENT ATTOR- — @fi£il£&^# 

NEYS); T530-6026 *BEJft *BErfr 4tE^»tglTl8 — *tIE# • gftlg* 
#30-^-OAP$ 7— 26PS Osaka (JP). 

(81) *t£a<^lfy: CN.US. 

(84) H&ma&m): 3-0<;//mi<NAT,BE,BG,CH,CY, 2 X^zi - KXtftetDBSgglC-OlvTlis ^mftftZHZ 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, &PCTHM -j h 03#§1 £ ftT^ & Tu — Kt BSIS 

NL, PT, RO, SE, SI, SK, TR). (Dtfj 9 ^7. J — h J $#88. 



B«814lg(8)OTIBJS£ 2mm&L±t?Zt>\ *fcl*fIlE^SIBI^fllfiK-r-5#SattlS(8)(D)KJ5*-^fc L^OC0)£ 

^©)5^tA<, t < vxcosfl/fmax ({BL, vl*/S.y KtlHS«(*t©ffi»j$S. fmaxl*«ffl^jtt»^«(D±BS, 6 



WO 2004/019319 



PCT/JP2003/010601 



m m m 

ffI2 9 5 9 9 0 8^) o 129 \%Z\(DM%L^y F * V 

J&(D l#I£^bfct>(DT&§o Hll~2*3J:lKIg|9{CfeViT, 2 
25 -T^>^> 12tt7^X^TS§. 



1 



WO 2004/019319 



PCT/JP2003/010601 



s/m&4kT % t. o wkmifi$> o fro 
is *t#, t <v xcos^/fmax (fit, v«^\y f tmmm^-t<om^m 

#-t^\ t <v Xcos0/fmax (fib, vte'Sy H tmmMfct: Officii 
25 S> fmax«feJHJ3li£a:#«<0±|&, ettT^X^^t, ) 



2 



WO 2004/019319 



PCT/JP2003/010601 



0 4 w © &n (DmWt 1 - 3 \z & # § y Ho^tf ^jfi^ 

10 b 6 km, m&&mm&i&m'&<DUT&7jk?mmm 0 

® 8 te*mm<Dnm<Di$m 1 ~ 3 K:^tts«igxs*^b, aw^y 

15 H9tta*Ol»A?/ F©^* yaffil*© IWlB*6*BI. 

1 : I^Ay h*©3 7SMT5ittSfc«#ittOS«, 2 : Sfc&'S 
s;F037§Mt5lf^iI, 3 :i^A>^©^f>y^ 4: 

20 llAyFOlfll 5:^*^f^X, 6 : igSftf^X, 7 : &WLt 

m^mmo^-m, 8 : «&^Jiii*&#j^s«8tt&JRi8i* 9 : 
mmzmf&'tz&M&m. 10 : m^mm^^-r^m. 1 1 : 

Z&mf&lTZffi, 12:7m^« 2 1, 2 2 iII'N^P, 23: 
H7Aa-y 2 4:l^f-^ 2 5 - 3 0 : #-f H h , 3 
25 1 :^t^X^>, 32:E>fD-7, 33:At»;h, 34 
U-;K 3 5 : u—;i> 

3 



WO 2004/019319 



PCT/JP2003/010601 



5 m t ifi, t < v xcos 0/fmax (fib, vfi'S y F £IBfc«l#£ 

i»ts, t<vxcos0/f sr^fe-r &5\zi,rcm!&omm.^y F£fg«s 

10 0 nm~ 2 0 0 0 nmOlitP <bi±&<D#W£ bV*. 

K©§IJ*J&*, 10 0 nm~ 2 0 0 0 nmOHiT-5lT^§ C 
20 bVi, 

TaMbXcNd 

(fil, TfiFe, C oRt^N i ^ <S j!fc£tl£4>& < <h fc — «©tg*, 
MttNb, Zr, Ti, Ta, Hf, Cr, Mo, WR«Mn^6Stt 
25 n§'>?5:< ife— ^©tc^, XteB, S iR^Ge^61«ns^&< 
<h%— -D<D%m. Nfctgifc* a, b, c, ditm^X^mV, ^rtL^tl 



4 



WO 2004/019319 



PCT/JP2003/010601 



65^a^93, 4^b^20, 0^c^20, 2^d^20, a + b 

+ c+d=ioon§, ) -essnsiiiScoitt^lt^si: tft 

Sfc* t&iB#«teJBa*S i , Al, Ti, CrXttTaOtftTO 
5 Sd£##S;bV>. 

10 (nmoj&t&i) 

MWBMn-Zn^x^-r MMSAfcFe-Ta^— h£fflV>TAr#X 
15 tN 2 (^m)^Xt©^^^X^TXA°y^^^^DFeTaNm8 Ar# 
X4*T#J8B&Ji£LTSi0 2 jR9 S^n^Stf^bTtilZ £f£ 

ifcioc^tf^bty^x^i i 2 (Dmg&mrc^T^v zf\z 

fc^bfc<k"5^attJ8tFeTaSiNJR8 (DJP#.£0. 5 jam— ^tl, 



5 



WO 2004/019319 



PCT/JP2003/010601 



5 vrcm^m^om^y F*m^x, mmzm^-yizm^^mm 
v ^<Dmum^\z^^m^(DvUK>u^mxi^hm^(Dm^y f \z 

10 Jt^M2ftTV>£ Z\£ififr> fritz. 

Ml 1 \Z*mW(D--mffiT&M\z3dtf%M^v F^ftlfcH. 

^T, 4 lC|B0 • n£.-?Z>t£ib<D h 2 3 Kite, 

I^(cS)5:§7^77^*tt5i^y F2 1, 2 2 ^fgtf- StlT^ 

15 &<> mm^-?2 4fi> h 2 5-3 0 ^cto^-fe^ h 3 3 <d 

iir^^e>^^yx^> 3 1 Rtft£>^a — ^ 3 2 fc£D#y&£n<§>o 

^yF2 1, 2 2 iCck BBfifc • g££n&, 
20 (£Jfi©J&«2) 

% a\z, **y7TB:m<D%;*mxfoz>m3\zx<vf£&?\z, mt^m^y 

25 2g-e-#X'£T7./\ 0 y «k DFeTaNjg|8 £^ #&&J| fc bTAr#X * 

TAi 2 o 3 m9 ft*n*n«iic»rtbT*i«2 ^f^^bfco m&&m 

6 



WO 2004/019319 



PCT/JP2003/010601 



m(DFeTaNM8 (D&frfe* & — JB**0. 5 # nu &2JI ifiO. 55 u nk fBZMifi 

0. 6 jum - • • <h0.05Mmr^*T3J»^£&&<fc5{;i^)f bTJ&imb 
fc„ Al 2 0 3 ^9 <D]lJ»te5nm £: bfc, ^Mj»«^j20 jttini Lfc. El 

^> SI 8 B KSl/fc<fc5 t y ^fc^UTT^TXA 1 2(D^^20° 

10 ®<D#lJ&te0 2fc:^Lfc<fc5;ftt>©*r&£o 

£ft£Jt8rr*&«>K:» lft#I12^MtS^fc, 0 9 1: 
^bfc£5te«teI£FeTaN«l8 tf>J¥£.£0. 5 m m— StU, #attWAl 2 0 3 
1R9' ©jP^&5nmtUT^ff^20jLtm(D^MM : £^^bT^l^l^a^ 

15 iM^A7FTS5. 

*^S{aji?ttSSl tlt#ltt7i7^f h^SSfiSfflVifc/lt, 



7 



WO 2004/019319 



PCT/JP2003/010601 



#Jl]g|©FeTaNM8 te— ^©J?^£bT«JPLfc 0 1J1 ©ff^te^n^n, 
0.25 Aim, 0.5 Mm, lMm, 2#m£U> Si0 2 fli 9 ©MJPte5niii£: bfc„ MM 

10 :/3 &?gffcf ltt#il2^#tlli4(D^iI0^i§i5l: 

y >7*tei%tZ>tz#)<Dm 1 1 &®5 , T?iniUfcgK El 8 Bfc^Lfc<£5 

15 iUTBftA^ HSMbfc. £&IBteJi©J¥*atl/*ii©fe©fc:^T 
fcfc, 7^TXft 1 2 ©M^ 5 =0° ^^^10° > 20°, 30° tltfy 

2 Cilfci^'bons, 

20 Sf, MJP©M&3 0=O° F©tH#£iH!l5£T3£, ffl7J©J^ 

&10.5m/s, 21m/st UT80MHzJ!^TTtti7J©^^^:fe#'l4«:?II^-r^ 



8 



WO 2004/019319 




PCT/JP2003/010601 





mtiilk (MHz) 


^B^tfiS^lO. 5ra/s 


*@*f5IS=21m/s 


t=0. 25Mm 


41 




t=0. 5 fi m 


21, 42, 63 


42 


t=l pl m 


10:3, 20.5, 31, 41 


21, 42, 64 


t=2 p. m 


5.3, 10.6, 16, 21 


10.4, 21, 31, 42 



m&v, m^ms(Dmm^ t . n&M$t(=i, 2, • • •) t-r&t. f=n 
5 x v /t (Dm.m^w\z.mti <d 5 t±v $m<%inz> ^ t&tefr-o fro 
%.tc, m^m(Dmm^inm^7^^xM^e=o o , io° , 20 0 , 30 0 

(DM^^W Hfc^V^T, mm.'r — '? ZiM^sw H <£>*TO5iS£10. 5m/s 
fcH^UT, ^^m^50MHzJ^TTffi*©J^^mfe#tt^l^I^^«!l^b 

10 



7^X7^6 (° ) 


mWiWt (MHz) 


0 


10.3, 20.5, 31, 41 


1 0 


10.1, 20.2, 30.7, 40.5 


2 0 


9.5, 19.5, 29.0, 38.5 


3 0 


9.0, 18, 26.8, 35.5 



15 m$L%t*mmzs 

f (0) = f (0=0° ) Xcos 9 

9 



WO 2004/019319 



PCT/JP2003/010601 



f=nx v xcos B /t 

5 Xcos0/tT&£„ 

««E»:<0±IS*«fiDaxTfc*a$CIB»fl^^«te:*^T» fmax<vXcos0 

io tB£&5o 

bT, Kttm©lS**tfmax<vXcosa/t*#t}fc*rcfc'5fe#lrici'rS21i: 

jg*«<mH £ & £ ft ^ «fc -5 \zt z> c t m t & & o 



10 



WO 2004/019319 



PCT/JP2003/010601 



1. &mm&m£&m&mt&&mzmmvrc&mm&mmzn. mm, 

frtifis t <v XcosS/fmax (fib, vfcj^y I* £8B»iK#£©*B*tt£ 

2. i^IJH=£i^t§iSiftlOlJIS 1 0 0 nm~2 0 0 0 n 

15 

4. MfB^Sm^^^T^^jga^mcDMm^, 10 0 nm~2 0 0 0 
20 nmOlIT- 3t-e»SIS^ 1 fcl5«<&itt&'\v K. 

5. ttettttK^, 
TaMbXcNd 

(fib, TttFe, Co&tfNifrZmtttlZ>'J>fe<t i b-'m<D7tm. 
25 MttNb, Zr, Ti, Ta, Hf, Cr, Mo, WRtfMn#>&»fcf 
n&4>&< i & — ocDtg*, XttB, S iR^Ge«>5atfn«'>&< 



11 



WO 2004/019319 



PCT/JP2003/010601 



t%—-0(D7tm. Nte^Kt, a, b, c, cl^If %$SL, -etl^tl 
65^a^93, 4^b^20, 0^c^20, 2^d^20, a + b 
+ c + d= 1 0 0T&£„ ) T^$n^m^(Datt^^mTfe^>tt^3S 

i teiEttflDatacsy Ho 

5 

6. flr«B#«ftJB*«S i , Al. Ti, CrXtiTa©|?ttl?fe§i 

7. ttflB&tittf. aftMn-ZQ^a:^-r H#i^^, *«tt7i5>f 
*§ft^^ 1 KHafcOflBSCsy Ho 

2*tJ&*, t <v Xcos0/fmax (fiL, v«^\ y H <h f3^&# t ©*B*f5I 

asses * H*afmufcctft#*fc-r*«ia;iB«s^«. 

9 . MIB#«m^^^-r^^Ma#M©m»^ 1 0 0 nm~ 2 0 0 0 n 

25 

12 



WO 2004/019319 




PCT/JP2003/010601 



11. mmg>mm&Mj&'Tz>&mm&m<Dmmtfs ioonm~2oo 

5 

1 2 . ttGttttflHtf, 
TaMbXcNd 

mu, TiiFe, c i t>m&nz>'j>?£< th—m<D7tm, 

MttNb, Zr, Ti, Ta, Hf, Cr, Mo, WRtfM n SSJf 
10 frl34>&< — 0©7t^, XfctB, S i e ^&I«n5 / >)fe< 

<hfe — ^©Tnm, NtegiH, a, b, c, dteHC^^L, ^tl^tl 
65^a^93, 4^b^20, 0^c^20, 2^(1^20, a + b 
+ c +d= 1 0 0T&5o ) T^$n£M/&©«k^&mr&5Iif2fcJg 
8 fcSB«©«SmiB»S^g«. 

15 

13. MIB#lffltte»J&*S i , Al, Ti, C rXttTaOftftttTfi&S 

14. |&G£«a*> atftMn-Zn^x^-T »7i7-f h¥ 



13 



WO 2004/019319 




PCT/JP2003/010601 



J P0 3/1 0 6 0 1 

[200 3^12^180 (18. 12. 0 3) Bffi*M£9 : l±l®^l!]©W*W 

$m i tt*&jE sftfc ; mm^<om^<D^m 2 - 3 rx* 9 - 1 0 tx& *> rtf kftfc ; 

te©»#©*fiBtt*3EfeU (31)] 

1. (*tiEa) &mm&m£&m&&k*&K\z.nmvit&mmifimw 

*t*«, t < v Xcos 0/fmax ({B L> vtt'S y F iBftttfti 
ft, fmaxtt«ffl«ift«[#«©±IS, 9tt7^XA*«t. ) £i»fc*r 
10 CiftttiiTsa^y Ho 

2. mm 

3. <gij») 

15 

4. m&&mm&mf&'r*&Mm&m<Dmmifi* ioonm~2ooo 

nmOttiBT— JfeT**l»*3m fclB«©«ft^y 

20 TaMbXcNd 

(fib, T(iFe, C oRtfN i *61«n8^< t«b— ®©7C^, 
MttNb, Zr, Ti, Ta, Hf, Cr, Mo, WfttfMnjfc S»J4 
fl34>&< — ^©76^, XttB, S i RtfG e £>31fc£ft3i!>& < 
o©7C^, Nte^ijt, a, b, c, dteJlH^^U ^rtl^tl 
25 6 5^a^9 3, 4^b^20, 0^c^20, 2^d^20, a + b 

+ c + d= 1 0 ot&£o ) T?w*naia^©att'&^fltT»«*#fli 



14 



WO 2004/019319 




PCT/JP2003/010601 



1 telB*©8SC\y F. 

6. MfB^MiJf i , Al, Ti, C r XttT a <DWtfcm~Z& 5 ft 

5 

7. missis^ mmn-iny^9^ bmmm. ftm&y*?* hmm 

fcfBtt<08£C\y Ho 

15 »tJ&t, t < v Xcos 0/fmax (fib, vte'N y H £IB&i&#: b. (DfattM 

9. (MR*) 

20 

10. (glJBfc) 



15 



WO 2004/019319 




PCT/JP2003/010601 



1 1 . ffift&mm*mj&T%>&mm&m<Dmm&, ioo nm~ 200 

0 nm<Df&HT-5£T SSWsfcJit 8 £|B*t®tt£UBft¥f 

1 2 . ffiflBttttR**. 
5 TaMbXcNd 

(fib, TliFe, C oR^N i e>jlfc£n$4>&< — ffiGDTC^, 
MteNb, Zr, Ti, Ta, Hf, Cr, Mo, WRtfM n j&> 
n5'>»:< <hfe— -^©Tcm, XteB, S i RtfG e 6 jg fc£n £ 4> fc: < 
o£>7Uili, Nte^iSi, a, b, c, dlilf^S^l/, -^ti^ti 
10 6 5^a^93, 4 ^ b ^ 2 0 , 0^c^20, 2^d^20, a + b 
+ c + d=10 0tfe§. ) tS$n§M©Itt^lT^§»^ 
8 K:8B*©«fiCflB»l5£&«. 

13. g}fB#»teJB**S i , Al, Ti, C r XttT aOtfl3«|T?»S 
15 il^Jg 8 lcfB4ft®&&aBft?5£&tt. 

14. mte&WLifi* mmn-in7 hm-mm, at7i7-fM 



16 



WO 2004/019319 



PCT/JP2003/010601 



PCT 1 9& (1) ©»£te*'3<KE» (PCT1I4 6. 4) 

(1) *mom*m 1-4, 8- 1 i\*xmifrz%\M&wzm&m*tz<. m 

5-10, 12-14 itjcM 2 & *>mM&x\zm&&tfu < . mm 
3S5-7, 12-1 4\zitMifrzm$*&tf-&^tt%Mznt£ 0 

(2) m^mi£8<D mm&mmzMf&-?z>&mm&m<DmB* 2m 
n&±h~?z>-t)K &fcm zmmvrc. cniz&^, m?m2, 3, 9, iot> 

2. B\mt<Dmt 

Z(D£%<Dm& t tf. t <v Xcos0/fmax (fil, v te^y h* £ IB M£ *I 



17 




1/8 



WO 2004/019319 




PCT/JP2003/0 10601 





WO 2004/019319 




PCT/JP2003/010601 




3/8 



WO 2004/019319 



PCT/JP2003/010601 





5/8 



WO 2004/019319 




PCT/JP2003/010601 




FIG. 8A 



/ / 

II 

Ssi V \/| \y\ \y \y I 




a 



— r-r 

/ / 1 
7 ' i 
i 



12 



FIG. 8B 



6/8 




FIG. 10 

7/8 




8/8 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP03/10601 



A. CLASSIFICATION OF SUBJECT MATTER 



Int. CI 7 G11B5/127, G11B5/187 

According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B5/127-5/255 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 64-23411 A (Mitsubishi Electric Corp.), 


1-4, 8-11 


. y 


26 January, 1989 (26 01.89), 


5-7,12-14 




Page 3, upper left column, line 12 to lower left 






column, line 14 






(Family: none) 




X 


US 5452167 A (Matsushita Elec. Ind. Co., Ltd.), 


1-3,5-10, 




19 September, 1995 (19.09.95), 


12-14 




Page 14, left column, line 23 to right column, 






line 24; Fig. 2 






& JP 6-338410 A & EP 620571 A3 





| I Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 
"E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority daim(s) or which i« 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle, or theory underlying the invention 

X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

u & n document member of the same patent family 



Date of the actual completion of the international search 
17 October, 2003 (17.10.03) 


Date of mailing of the international search report 

04 November, 2003 (04.11.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



PCT/J PO 3/1 0 6 0 1 



a. mw<Dm-i-z>&w<oftm mmmt#m (ipo ) 

Int. CI' G11B5/127, G11B5/187 



S3£«r*Tofc*/M8Sm (BNCWffHMR (IPC) ) 

Int. Cl 7 Gl 1 B 5/1 2 7-5/2 5 5 



B*BXffi3K£&tt 1922-199 6¥ 

0*a&iHMM« 1971-200 3^ 

0*@a»^ffl»iie^« 1994-200 3*F 

B*i^i$r$Sfi^!8 1 9 96-2003^ 



c. 



X 
Y 



JP 6 4-23411 
1 9 8 9. 0 1. 2 6, 

(775 y— fcu 



5 3 Hfe_M8JB 1 2 fr-feTWIS 1 4 ff 



US 5452167 A (Matsushita Elec, Ind. Co. , Ltd. ) 

1 9 9 5. 9. 1 9, mi 4K£ii2 3^-^02 4 ft, 
Fig. 2 

&JP 6-338410 A &EP 620571 A3 



1-4, 8-U 
5-7, 12-14 



1-3, 5-10, 
12-14 



TEj Si?Wia0ttr©tnH*fcH:^Tf*>5^ Bl^fcHSB 
roj PJSCfc-fcSBfi^ S^^WS-TS^tifc 



r&j i-/^vb7r5y-x» 



17. 10. 0 3 



B^HWfJ? (IS A/ J P) 
Sffi#-§"1 0 0-89 1 5 



04.1 1 . 03 



5D 



9 3 7 8 



m$£%r%r 03-3581-1101 AMI 3 5 5 0 



«PCT/I SA/2 1 0 («2^-S?) (1998^71) 



